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(57) ABSTRACT 

An information processing system includes: CPUs; storage 
devices; Switches; dummy storage devices which are with 
respective storage devices and each of which sends, when 
receiving an identifying information request, its own identi 
fying information back to a sender of the identifying infor 
mation request; and dummy CPUs which are associated with 
respective CPUs and each of which tries to, when receiving an 
instruction for acquiring identifying information from a 
dummy storage device, acquire the identifying information of 
the dummy Storage device by transmitting the identifying 
information request, and sends the identifying information as 
response information back to a sender device of the acquiring 
instruction. 
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INFORMATION PROCESSING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the benefit of 
priority of the prior Japanese Patent Application No. 2012 
062300, filed on Mar. 19, 2012, the entire contents of which 
are incorporated herein by reference. 

FIELD 

The present invention relates to an information processing 
system including a plurality of CPUs (Central Processing 
Units) and a plurality of storage devices. 

BACKGROUND 

An information processing system having a configuration 
illustrated in FIG. 1 is known as a system including a plurality 
of CPUs. This information processing system is a system 
enabling each of CPUs 60X (X=A-C) to use one or more 
arbitrary HDDs (Hard Disk Drives) 70 (70A-70C). 

To be specific, an expander 65 in the information process 
ing system is a Switch including a plurality of ports and 
capable of being specified a connecting relation between 
these ports from outside. Further, in the case of getting the 
CPU 60A to use an HDD 70A, a connection management 
server 75 allocates, as illustrated in FIG. 2A, a certain Zone ID 
(“1” in “ZONE1') to a port of the expander 65 to which the 
CPU 60A is connected and a port thereof to which the HDD 
70A is connected, thereby establishing a connection between 
the CPU 60A and the HDD 70A. In the case of getting the 
CPU 60A to use also an HDD 70B, the connection manage 
ment server 75 allocates, as illustrated in FIG. 2B, the same 
Zone ID to a port of the expander 65 to which the HDD 70B 
is connected, thereby establishing a connection between the 
CPU 60A and the HDD 70B. 

Further, the connection management server 75 allocates, in 
the case of getting a CPU 60B to use an HDD 70C, as illus 
trated in FIG. 2C, another Zone ID to a port of the expander 65 
to which the CPU 60B is connected and a port thereof to 
which the HDD 70C is connected, thereby establishing a 
connection between the CPU 60B and the HDD 70C. 

PRIOR ART DOCUMENTS 

Patent document 1: Japanese Patent Laid-Open No. 
O6-28.2519 

Patent document 2: Japanese Patent Laid-Open No. 2008 
112303 
As described above, in the conventional information pro 

cessing system (FIGS. 1 and 2A-2C), the connection man 
agement server 75 controls the connecting relation between 
the CPUs 60 and the HDDs 70. The controls of the connecting 
relation between the CPUs 60 and the HDDs 70 by the con 
nection management server 75 are usually carried out with no 
problem, however, such a case exists that a different combi 
nation of devices from what is intended are connected due to 
a bug of a program in the connection management server 75. 
Moreover, there is also a case where a different combination 
of the devices from what is intended are connected due to an 
error of settings with respect to the connection management 
Server 75. 

Further, in the information processing system having the 
configuration described above, when an HDD 70 is connected 
to a certain CPU 60, this CPU 60 is the only CPU capable of 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
grasping the HDD 70. Namely, the connection management 
server 75 has none of a technique for knowing which CPU 60 
and which HDD 70 are actually connected as a result of 
performing the control over the expander 65. Therefore, in the 
conventional information processing system, a system 
administrator does not get aware of conducting an erroneous 
connection till receiving notification given from a user of each 
CPU 60. 

It is considered for preventing Such a problem from arising 
to check immediately after connecting a certain CPU 60 to a 
certain HDD 70 whether the valid HDD 70 is connected or not 
by utilizing this CPU 60. The system administrator can utilize 
the CPU 60 enabled to be used by the user, which implies, 
however, that the system administrator can read information 
stored in the HDD 70 by the user. Accordingly, it is not 
preferable to utilize the CPUs within the system in order to 
prevent the problem described above from arising. 

SUMMARY 

According to an aspect of the embodiments, an information 
processing system includes: first through N-th (Na2) central 
processing units (CPUs); first through N-th dummy CPUs 
associated respectively with the first through N-th CPUs; first 
through M-th (M-2) storage devices; first through M-th 
dummy Storage devices associated respectively with the first 
through M-th storage devices; a main Switch including at least 
(N+M) number of ports; first through N-th dedicated CPU 
switches associated respectively with the first through N-th 
CPUs, each of the first through N-th dedicated CPU switches 
having a port group including at least three ports; and first 
through M-th dedicated storage device switches associated 
respectively with the first through M-th storage devices, each 
of the first through M-th dedicated storage device switches 
having a port group including at least three ports. Moreover, 
the port group of each dedicated CPU switch among the first 
through M-th dedicated CPU switches is connected to a CPU 
among the first through N-th CPUs which is associated with 
the each dedicated storage Switch, to a dummy CPU among 
the first through N-th dummy CPUs which is associated with 
the CPU, and to one port of the main switch, the port group of 
each dedicated storage device Switch among the first through 
M-th dedicated Storage device Switches is connected to a 
storage device among the first through M-th storage devices 
which is associated with the each dedicated Storage device 
Switch, to a dummy Storage device among the first through 
M-th dummy Storage devices associated with the storage 
device, and to one port of the main switch, each of the first 
through M-th dummy devices is a device that sends, when 
receiving an identifying information request, its own identi 
fying information back to a sender of the identifying infor 
mation request, and each of the first through N-th dummy 
CPUs is a device that tries to, when receiving an instruction of 
acquiring identifying information from a dummy Storage 
device among the first through M-th storage devices, acquire 
the identifying information of the dummy Storage device by 
transmitting the identifying information request, and sends 
the identifying information as response information back to a 
sender device of the acquiring instruction. 

According to another aspect of the embodiments, an infor 
mation processing system includes: first through N-th (Na2) 
CPUs; first through N-th dummy CPUs associated respec 
tively with the first through N-th CPUs; first through M-th 
(Me2) storage devices; a main Switch including at least 
(N+M) number of ports; and first through N-th dedicated 
CPU switches associated respectively with the first through 
N-th CPUs, each of the first through N-th dedicated CPU 
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Switches having a port group including at least three ports, 
wherein the port group of each dedicated CPU switch among 
the first through N-th dedicated CPU switches is connected to 
a CPU among the first through N-th CPUs which is associated 
with the each dedicated storage switch, to a dummy CPU 
among the first through N-th dummy CPUs which is associ 
ated with the CPU, and to one port of the main switch, the first 
through M-th storage devices are connected to ports, different 
from each other, of the main switch, to which the dedicated 
CPU switches are not connected, and each of the first through 
N-th dummy CPUs is a device that, when receiving an 
instruction acquiring identifying information from a certain 
storage device among first through M-th storage devices, tries 
to acquire the identifying information of the storage device, 
and sends the identifying information as response informa 
tion back to a sender device of the acquiring instruction if the 
identifying information can be acquired. 
The object and advantages of the invention will be realized 

and attained by means of the elements and combinations 
particularly pointed out in the claims. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are not restrictive of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of a configuration of a conventional 
information processing system; 

FIG. 2A is an explanatory diagram (part 1) of contents of 
control by a connection management server of the conven 
tional information processing system; 

FIG. 2B is an explanatory diagram (part 2) of the contents 
of the control by the connection management server of the 
conventional information processing system; 

FIG. 2C is an explanatory diagram (part 3) of the contents 
of the control by the connection management server of the 
conventional information processing system; 

FIG. 3 is a diagram of a configuration of an information 
processing system according to a first embodiment. 

FIG. 4 is an explanatory diagram of a device table included 
in the information processing system according to the first 
embodiment; 

FIG. 5 is an explanatory diagram of a user table included in 
the information processing system according to the first 
embodiment; 

FIG. 6 is a flowchart illustrating of a validation connecting 
process for a new user, which is executed by a connection 
management server of the information processing system 
according to the first embodiment; 

FIG. 7 is a flowchart illustrating of a validation connecting 
process for an existing user, which is executed by the connec 
tion management server of the information processing system 
according to the first embodiment; 

FIG. 8 is an explanatory diagram of an example of an 
update result of a user table in the validation connecting 
process for a new user; 

FIG. 9 is an explanatory diagram of an example of a status 
of an information processing system 1 during the validation 
connecting process for a new user; 

FIG. 10 is an explanatory diagram of an example of con 
tents of a device table during the validation connecting pro 
cess for a new user; 

FIG. 11 is an explanatory diagram of an example of the 
status of the information processing system 1 during the 
validation connecting process for a new user, 
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4 
FIG. 12 is an explanatory diagram of an example of a status 

of the information processing system 1 when completing the 
validation connecting process for a new user, 

FIG. 13 is an explanatory diagram of an example of the 
contents of the device table when completing the validation 
connecting process for a new user; 

FIG. 14 is an explanatory diagram of an example of a status 
of the information processing system 1 during the validation 
connecting process for an existing user, 

FIG. 15 is an explanatory diagram of an example of the 
contents of the device table during the validation connecting 
process for an existing user; 

FIG.16 is an explanatory diagram of an example of a status 
of the information processing system 1 when completing the 
validation connecting process for an existing user; 

FIG. 17 is an explanatory diagram of an example of the 
contents of the device table when completing the validation 
connecting process for an existing user, 

FIG. 18 is a diagram of a configuration of the information 
processing system according to a second embodiment; 

FIG. 19 is an explanatory diagram of the device table 
included in the information processing system according to 
the second embodiment; 

FIG.20 is a flowchart illustrating of the validation connect 
ing process for the new user, which is executed by the con 
nection management server of the information processing 
system according to the second embodiment; 

FIG.21 is a flowchart illustrating of the validation connect 
ing process for the existing user, which is executed by the 
connection management server of the information processing 
system according to the second embodiment; and 
FIG.22 is an explanatory diagram of an expander usable as 

a Substitute for an expander in the information processing 
system according to the second embodiment. 

DESCRIPTION OF EMBODIMENTS 

In-depth descriptions of some embodiments of the present 
invention will hereinafter be made with reference to the draw 
ings. Configurations of the respective embodiments, which 
will hereinafter be described, are nothing more than exempli 
fications of the present invention, and the present invention is 
not limited to the configurations of the respective embodi 
mentS. 

<<First Embodiment>> 
To start with, an outline (which is mainly a hardware con 

figuration) of an information processing system 1 according 
to a first embodiment will be described by use of FIG. 3. 
As illustrated in FIG. 3, the information processing system 

1 according to the first embodiment includes N number (N=3 
in FIG. 3) of CPUs 20 (20A-20C) and N number of dummy 
CPUs 22 (22A-22C). The information processing system 1 
further includes M number (M=3 in FIG. 3) of HDDs 30 
(30A-30C), M number of dummy HDDs 32 (32A-32C), an 
expander 10, (N+M) number of expanders 12 (12A-12F), and 
a connection management server 40 as well. Note that the 
present information processing system 1 is a system devel 
oped on the assumption that the CPUs 20 are used together 
with some number of HDDs 30 via a network by specified 
users (individuals, enterprises, etc.). Accordingly, the infor 
mation processing system 1 includes interface circuits etc. 
(unillustrated) for connecting the respective CPUs 20 within 
the system to the network. 
The expander 10 is an expander (switch) including (N+M) 

number of SAS (Serial Attached SCSI (Small Computer Sys 
tem Interface)) ports (which will hereinafter be simply 
termed the ports). This expander 10 has a function of estab 
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lishing connections between the ports to each of which the 
same Zone ID is allocated. Each of the expanders 12 is, 
similarly to the expander 10, an expander for establishing the 
connections between the ports to each of which the same Zone 
ID is allocated. Each of the expanders 12 includes three SAS 
ports. 

Each of the expanders 10 and 12 includes a communication 
interface (unillustrated) for accepting a setting instruction of 
the Zone ID and the like. Moreover, each of the expanders 10 
and 12 is connected via the communication interface to the 
connection management server 40. 

Each of the ports of the expander 10 is connected to one 
port of each of the expanders 12 different from each other. The 
CPU 20X and the dummy CPU 22X (X=A-C) are respec 
tively connected to remaining two ports (to which the 
expander 10 is not connected) of the expanders 12X. More 
over, the HDD 30A and the dummy HDD32A are connected 
to the remaining two ports of the expander 12D, and the HDD 
30B and the dummy HDD32B are connected to the remain 
ing two ports of the expander 12E. Further, the HDD 30C and 
the dummy HDD 32C are connected to the remaining two 
ports of the expander 12F. Note that numerical values given in 
the vicinities of the respective ports of the expanders 10 and 
12 in FIG.3 represent port IDs of the ports. 

Each of the dummy HDDs 32 in the information process 
ing system 1 is a device having a function of transmitting, 
when receiving a predetermined ID request, its own device ID 
to a sender device of the ID request. On the occasion of 
configuring (manufacturing) the information processing sys 
tem 1, the device having only the function described above 
(i.e., the device that can be manufactured at a low cost because 
of having only the function described above) is used as each 
dummy HDD 32. 

Each dummy CPU 22 is a SAS device including a commu 
nication interface for performing communications with the 
connection management server 40 and having an ID readout 
function. Herein, the ID readout function connotes a function 
of acquiring, when receiving the ID readout request for read 
ing the ID from a certain dummy HDD 32 from the connec 
tion management server 40, the device ID from this dummy 
HDD 32 by transmitting the ID request and sending the 
device ID back to the connection management server 40. Note 
that the ID readout function held by each dummy CPU 22 is 
a function of sending, if failing to read the ID (if unable to 
acquire a response to the ID request within a predetermined 
period of time), information indicating this purport (which 
will hereinafter be referred to as ID acquisition failure noti 
fication) back to the connection management server 40. Fur 
ther, on the occasion of configuring (manufacturing) the 
information processing system 1, similarly to the dummy 
HDD 32, as the dummy CPU 22, the device that has only the 
ID readout function is usually used. 
The connection management server 40 is basically an 

apparatus which controls the expanders 10 and 12 so as to 
attain a desired connecting relation between the CPU20 and 
the HDD 30 within the information processing system 1. This 
connection management server 40 has a function (its details 
will be described later on) of checking, before actually con 
necting two devices, whether the two devices are valid or not 
by controlling the dummy CPU 22 etc. 

The configuration and operations of the information pro 
cessing system 1 will hereinafter be described more specifi 
cally based on the premise of what has been discussed so far. 
The connection management server 40 in the information 

processing system 1 is an apparatus configured by storing an 
OS (Operating System), a validation connecting program, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
configuration data, etc. into the HDD (Hard Disk Drive) of a 
computer equipped with a display, a keyboard, and so on. 
The configuration data stored on the HDD of the connec 

tion management server 40 is data (the details will be 
described later on) representing the number and the types of 
the devices (the CPUs 20, the HDDs 30, the expanders 12, 
etc.) and the connecting relations between the devices within 
the information processing system 1. 
The validation connecting program is a program forgetting 

the computer installed with the program itself to operate as 
the connection management server 40. The CPU (Central 
Processing Unit) of the connection management server 40, 
which executes this validation connecting program, operates 
as follows. 
The CPU starting the execution of the validation connect 

ing program, at first, reads the configuration data out of the 
HDD and prepares a device table 41 having contents corre 
sponding to the readout configuration data on a main memory 
(which will hereinafter be simply termed the memory). 

FIG. 4 illustrates an example of the device table 41 pre 
pared on the memory by the CPU immediately after starting 
the execution of the validation connecting program. 
As illustrated in FIG. 4, the device table 41 contains a 

device ID (DEVICEID) field, an expander ID (EXPID) field, 
a port ID (PORT ID) field, and Zone information (ZONE) 
field. 
The expander ID field is a field in which a device ID of the 

expander 10 or 12 within the information processing system 
1 is set as an expander ID. The port ID field is a field in which 
to set a port ID of one port of the expander identified by the 
associated expander ID (which is set in the same record). The 
device ID field is a field in which to set a device ID of the 
device (the CPU20, the dummy CPU 22, etc.) connected to 
the port, identified by the associated port ID, of the expander 
identified by the associated expander ID. Note that through 
out the respective drawings and FIG. 4 inclusive that are 
related to the device table 41, “EXP-M” represents the device 
ID of the expander 10, and “EXP-Y (Y-A-F) represents the 
device ID of the expander 12Y.“CPU-X (X=A-C) indicates 
the device ID of the CPU 20X, and “HDD-X indicates the 
device ID of the HDD 30X. Similarly, “DUMMY CPU-X” 
(X=A-C) denotes the device ID of the dummy CPU 22X, and 
“DUMMY HDD-X' represents the device ID of the dummy 
HDD 32X. 
The Zone information field is a field in which “NULL is 

set in this field if the Zone ID is not allocated to the port, 
identified by the associated port ID, of the expander identified 
by the associated by the expander ID, while the Zone ID is set 
therein whereas if the Zone ID is allocated to this port. 
The configuration data on the HDD is data representing the 

contents in the fields other than the Zone information field in 
this device table 41. To be more specific, the configuration 
data is the data including information sets each containing the 
port ID of a port, the expander ID of the expander 10 or 12 
including the port, and the device ID of the device connected 
to the port on a port-by-port basis in the information process 
ing system 1. 
The CPU starting the execution of the validation connect 

ing program prepares the device table 41 by storing each 
information set in the configuration data Such as this together 
with the Zone information “NULL on the memory. 

Further, the CPU also prepares a user table 42 on the 
memory. 

FIG.5 depicts contents of the user table 42 prepared on the 
memory by the CPU. As depicted in FIG. 5, the user table 42 
contains a user ID field and a Zone ID (ZONE) field. 
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The userID field is a field in which to set a userID of a user 
enabled to use some number of devices (one or more CPUs 20 
and one or more HDDs 30). The Zone ID field is a field in 
which to set a Zone ID allocated to the user having the asso 
ciated user ID (set in the same record). As Schematically 
illustrated in FIG.5, the user table 42 prepared on the memory 
by the CPU immediately after starting the execution of the 
validation connecting program is an empty table, that is, a 
table in which any significant items of information are not set. 
Upon completing the preparations of the device table 41 

and the user table 42 having the contents as illustrated in 
FIGS. 4 and 5, the CPU comes to a status of monitoring 
(standing by for) an input of a connecting instruction by an 
operator. 
The connecting instruction, of which the input is monitored 

by the CPU, is classified into a connecting instruction related 
to a new user and a connecting instruction related to an 
existing user. 

Herein, the new user implies a user not enabled to use any 
one of the CPU 20 and the HDD 30 so far. Further, the 
connecting instruction related to the new user is an instruction 
inputted by the operator when the new user gets enabled to 
use a certain CPU20 and a certain HDD. When inputting this 
connecting instruction, the operator specifies the user ID of 
the new user and the device IDs of the two devices (the CPU 
20 and the HDD 30 used by the new user) that should be 
connected. 

Moreover, the existing user is a user already enabled to use 
at least one of the CPUs 20 and one of the HDDs 30. Further, 
the connecting instruction related to the existing user con 
notes an instruction inputted by the operator if increasing the 
number of the HDDs 30 which a certain existing user is 
enabled to use. When inputting this connecting instruction, 
the operator specifies the user ID of the existing user and the 
device ID of the HDD 30 that is newly used by the existing 
USC. 

Note that when giving the connecting instruction, the user 
ID of the new user is specified normally by inputting the user 
ID prepared as the ID for the new user through the keyboard. 
Further, when giving the connecting instruction, the respec 
tive items of information (the user ID of the existing user, the 
device ID of the device) are specified normally by selecting 
“User/Device” from “User/Device List” displayed on the dis 
play. 

The CPU, when receiving the input of the connecting 
instruction related to the new user, starts a validation connect 
ing process for the new user in a procedure illustrated in FIG. 
6. Further, the CPU, when receiving the input of the connect 
ing instruction related to the existing user, starts a validation 
connecting process for the existing user in a procedure illus 
trated in FIG. 7. 

To begin with, contents of the validation connecting pro 
cess for the new user (FIG. 6) are explained. Note that in the 
following explanation of the validation connecting process 
for the new user, connection target devices (devices are one 
CPU and one HDD) are the devices specified by the operator 
to enable a certain user to use these devices. Further, a focused 
user is defined as the new user determined to use the connec 
tion target devices. Moreover, associated dummy devices (the 
associated dummy CPU, the associated dummy HDD) con 
note the dummy devices (the dummy CPU 22, the dummy 
HDD32) connected to the same expander 12 as the expander 
to which the connection target devices are connected. 
As illustrated in FIG. 6, the CPU starting this validation 

connecting process for the new user, at first, determines a 
unique Zone ID for the focused user, and adds a record con 
taining the determined Zone ID and the user ID of the focused 
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8 
user to the user table 42 (step S11). Herein, the unique Zone 
ID connotes a Zone ID different from every other Zone ID 
already stored in the user table 42. 

Subsequently, the CPU specifies each port located on a 
communication path between the associated dummy CPU 
and the associated dummy HDD by referring to the device 
table 41 (step S12). It is to be noted that “specifying a certain 
port' implies "collecting the information indicating a certain 
port (the combination of the port ID of a certain port and the 
expander ID of the expander including this port) from the 
device table 41 in the first embodiment. 

Thereafter, the CPU allocates the Zone ID (which will 
hereinafter be referred to as the Zone ID for the user) deter 
mined in the process of step S11 to each of the specified ports 
(step S13). That is, the CPU executes a process of changing 
settings of the expander 12 connected to the associated 
dummy CPU, the expander 12 connected to the associated 
dummy HDD, and the expander 10 in this step S13. 

In subsequent step S14, the CPU changes the Zone infor 
mation on each port to which the Zone ID for the user is 
allocated in the device table 41 into the Zone ID for the user. 
The CPU finishing the process of step S14 instructs the 

associated dummy CPU to acquire the device ID from the 
associated dummy HDD and send back this device ID (step 
S15). 

Concretely, in this step S15, the CPU transmits the readout 
request for reading the ID from the associated dummy HDD 
to the associated dummy CPU. 
As already described, each dummy HDD 32 has the func 

tion of transmitting, when receiving a predetermined ID 
request, its own device ID to a sender device of the ID request. 
Further, each dummy CPU 22 has the ID readout function of 
acquiring, when receiving the ID readout request for reading 
the ID from a certain dummy HDD 32 from the connection 
management server 40. Further, the ID readout function held 
by each dummy CPU 22 is a function of sending, if failing to 
read out the device ID. ID acquisition failure notification 
indicating this purport back to the connection management 
Server 40. 

Accordingly, when the CPU transmits the readout request 
for reading the ID out of the associated dummy HDD to a 
certain dummy CPU 22, a piece of response information (the 
device ID of a certain dummy HDD 32 or the ID acquisition 
failure notification) in response to this readout request is 
transmitted from the dummy CPU 22. 
The CPU finishing the transmission of the readout request 

stands by for receiving the response information. Then, the 
CPU finishes the process of step S15 when receiving the 
response information. 
The CPU finishing the process of step S15 determines 

whether the received response information is the device ID of 
the associated dummy HDD or not (step S16). When the 
received response information is not the device ID of the 
associated dummy HDD (step S16; NO), the CPU stops the 
validation connecting process for the new user. Then, the 
CPU executes an error message display process defined as a 
process of displaying a message purporting that some error 
occurs on the display of the connection management server 
40. 
On the other hands, when the response information is the 

device ID of the associated dummy HDD (step S16:YES), the 
CPU allocates the Zone ID for the user to the port of the 
expander 12 to which each connection target device is con 
nected (step S17). 
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Subsequently, the CPU cancels allocating the Zone for the 
user to each associated dummy device port (each port of the 
expander 12 to which one of the associated dummy devices is 
connected) (step S18). 

Then, the CPU updates the Zone information in the device 
table 41 with respect to the ports with the settings being 
changed in the processes of steps S17 and S18 (step S19). 
Namely, in step S19, the CPU rewrites, into the Zone ID for 
the user, the Zone information on each of the port to which the 
connection target CPU is connected and the port to which the 
connection target HDD is connected. Moreover, in step S19, 
the CPU rewrites, into “NULL, the Zone information on each 
of the port to which the associated dummy CPU is connected 
and the port to which the associated dummy HDD is con 
nected. 
The CPU finishing the process of step S19 terminates the 

validation connecting process for a new user and returns to the 
status of monitoring (standing by for) the input of the con 
necting instruction from the operator. 

Herein, the contents of the connection validating process 
for a new user will be described more concretely by exempli 
fying a case where a new user is enabled to use the CPU 20A 
and the HDD30Bunder such a condition that the user table 42 
has the contents illustrated in FIG. 5. 

In this case, in step S11, the user table 42 being “NULL’so 
far (FIG. 5) is changed into the table having the content as 
depicted in FIG. 8 (i.e., the table retaining one record). 

Subsequently, the CPU starts a process of step S12. When 
in this process, the CPU, to start with, grasps based on the 
information in the device table 41 that the associated dummy 
CPU (the dummy CPU 22 connected to the same expander 12 
to which the CPU20A serving as the connection target CPU 
is connected) is the dummy CPU 22A. To be specific, the CPU 
grasps from the first record in the device table 41 (FIG. 4), i.e., 
the record in the second row of the device table 41, that the 
expander to which the CPU20A (the device whose device ID 
is CPU-A) is connected is the expander 12A (the expander 
whose expander ID is EXP-A). Thereafter, the CPU grasps 
from the second record in the device table 41 that the dummy 
CPU connected to the expander 12A, i.e., the associated 
dummy CPU, is the dummy CPU 22A (the device whose 
device ID is DUMMY CPU-A). 

Further, the CPU grasps based on the information in the 
device table 41 that the associated dummy HDD (the dummy 
HDD 32 connected to the same expander 12 to which the 
HDD 30B serving as the connection target HDD is con 
nected) is the dummy HDD32B. 
The CPU grasping that the associated dummy CPU is the 

dummy CPU 22A and that the associated dummy HDD is the 
dummy HDD32B, specifies each port located on the com 
munication path therebetween on the basis of the information 
in the device table 41. The CPU specifies the ports on the 
communication path between the associated dummy CPU 
and the associated dummy HDD in a way that classifies these 
ports into the ports on the side of the associated dummy CPU 
and the ports on the side of the associated dummy HDD. 

Namely, the CPU specifies the following ports as the ports 
on the side of the associated dummy CPU (the dummy CPU 
22A). Note that a port in represents the port of which the port 
ID is n in the following description. 

Port 1 of the expander 12A to which the dummy CPU 22A 
is connected; 

Port 2 of the expander 12A to which the expander 10 (the 
expander whose device/expander ID is EXP-M) is con 
nected; and 

Port 0 of the expander 10 to which the expander 12A is 
connected. 
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10 
Furthermore, the CPU specifies the following ports as the 

ports on the side of the associated dummy HDD (the dummy 
HDD32B): 

Port 1 of the expander 12E (the expander whose expander 
ID is EXP-E) to which the dummy HDD32B is con 
nected; 

Port 2 of the expander 12E to which the expander 10 is 
connected; and 

Port 4 of the expander 10 to which the expander 12E is 
connected. 

The CPU, which specifies each of the ports located on the 
communication path between the associated dummy devices 
in the procedure described above (step S12), allocates the 
Zone ID for the user to each specified port (step S13). More 
over, the CPU changes the Zone information on each port to 
which the Zone ID for the user is allocated in the device table 
41 into the Zone ID for the user (step S14). 
As already described, each of the expanders 10 and 12 is 

the device (switch) for establishing the connection between 
the ports to which the same Zone IDs are allocated. Accord 
ingly, in the case discussed herein, upon completing the pro 
cesses up to step S13, it follows that Such a status occurs as to 
be schematically illustrated in FIG.9, i.e., such a status occurs 
as to enable the communications between the dummy CPU 
22A and the dummy HDD32B. Further, through a process in 
subsequent step S14, it follows that the contents of the device 
table 41 are changed into those depicted in FIG. 10. 

Thereafter, the CPU transmits the readout request for read 
ing the ID from the associated dummy HDD to the associated 
dummy CPU, and stands by for receiving the response infor 
mation to the readout request (step S15). Then, the CPU, 
when the received response information is the device ID of 
the associated dummy HDD (step S16; YES), allocates the 
Zone ID for the user to the port of the expander 12 to which 
each connection target device is connected (step S17). 
The Zone ID for the user has already been allocated to each 

port existing on the communication path between the associ 
ated dummy CPU and the associated dummy HDD in the 
process of step S13. Then, the connection target device is 
connected to the expander 12 to which the associated dummy 
device is connected. Accordingly, when the processes up to 
step S17 are completed, it follows that such a status occurs as 
to be schematically illustrated in FIG. 11, i.e., such a status 
occurs as to enable the communications between the CPU 
20A serving as the connection target CPU and the HDD 30B 
serving as the connection target HDD. 
The status occurring through the processes up to step S17 

is, however, a status enabling the communications between 
the associated dummy devices. Moreover, the communica 
tions between the associated dummy devices are unnecessary 
any more, and hence the allocation of the Zone for the user to 
each associated dummy device port is canceled (step S18). As 
a result, the status of the information processing system 1 
becomes a status schematically illustrated in FIG. 12, i.e., a 
status enabling the communications between the CPU 20A 
and the HDD32B but disabling the communications between 
the dummy CPU 22A and the dummy HDD32B. 

Then, the CPU finishing the process in step S18 (FIG. 6) 
updates the Zone information on the respective ports with the 
settings being changed in the processes of steps S17 and S18 
in the device table 41 (step S19). Accordingly, it follows that 
the device table 41 is changed into the table 41 having the 
contents illustrated in FIG. 13, i.e., the table 41 representing 
the status in FIG. 12. 

Next, the contents of the validation connecting process for 
the existing user (FIG. 7) will be described. Note that in the 
description of the validation connecting process for the exist 
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ing user, the connection target HDD represents the HDD 30 
specified by the operator to enable the existing user to use this 
HDD, and the connection target CPU represents the CPU20 
already used by the existing user. The focused user connotes 
the existing user determined to use the connection target 
HDD. Further, the associated dummy devices (the associated 
dummy CPU and the associated dummy HDD) denote the 
dummy devices connected to the same expander 12 to which 
one of the connection target devices is connected. 
As illustrated in FIG. 7, the CPU starting the validation 

connecting process for the existing user reads, at first, the 
Zone ID (which will hereinafter be referred to as the Zone ID 
for the user) associated with the user ID of the focused user 
out of the user table 42 (step S21). 

Subsequently, the CPU specifies each of Zone ID yet-un 
allocated ports located on the communication path between 
the associated dummy CPU and the associated dummy HDD 
by referring to the device table 41 (step S22). Note that the 
Zone ID yet-unallocated port connotes the port to which the 
Zone ID is not yet allocated (the port with “NULL being set 
the Zone information in the device table 41). 

Thereafter, the CPU sets the Zone ID for the user to each 
Zone ID yet-unallocated port specified in the process of step 
S22 (step S23). Further, the CPU also executes a process of 
storing the Zone ID for the user as the Zone information on the 
specified Zone ID yet-unallocated port in the device table 41 
(step S24). 

In step S25, the CPU finishing the process in step S24 
executes the process having the same content as the process in 
step S15 has. Then, the CPU, when the received response 
information is not the device ID of the associated dummy 
HDD (step S26:NO), stops the validation connecting process 
for the existing user, and carries out the error message display 
process having the same content as already described. 
On the other hands, when the received response informa 

tion is the device ID of the associated dummy HDD (step S26; 
YES), the CPU allocates the Zone ID for the user to the port of 
the expander 12 to which the connection target HDD is con 
nected (step S27). Subsequently, the CPU cancels allocating 
the Zone ID for the user to the port of the expander 12 to which 
the associated dummy HDD is connected (step S28). 

Thereafter, the CPU changes the Zone information on the 
connection target HDD etc. in the device table 41 into the 
information representing the status quo (step S29). Then, the 
CPU finishes the validation connecting process for an exist 
ing user and returns to the status of monitoring the input of the 
connecting instruction from the operator. 
The contents of the validation connecting process for an 

existing user will be further concretely described by exem 
plifying a case of enabling the user with the user ID being 'A' 
to use the HDD30A under a condition where the tables 41 and 
42 are the tables having the contents illustrated in FIGS. 10 
and 8, respectively. 

In this case, in step S21, “1” is read as the Zone ID for the 
user from the user table 42 (FIG. 8). 

Further, in step S22, the following four ports are specified 
as “the Zone IDyet-unallocated ports on the communication 
path between the associated dummy CPU and the associated 
dummy HDD': 

Port 1 of the expander 12A to which the dummy CPU 22A 
is connected; 

Port 1 of the expander 12D (the expander whose expander 
ID is EXP-D) to which the dummy HDD 32A is con 
nected; 

Port 2 of the expander 12D to which the expander 10 is 
connected; and 
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Port 3 of the expander 10 to which the expander 12D is 

connected. 
In short, “1” has already been allocated as the Zone ID to 

the port 2 of the expander 12A and to the port 0 of the 
expander 10 (see FIG.10). The ports excluding these ports on 
the communication path between the associated dummy CPU 
and the associated dummy HDD are therefore specified as 
“the Zone ID yet-unallocated ports on the communication 
path between the associated dummy CPU and the associated 
dummy HDD.” 

Thereafter, '1' is allocated as the Zone ID for the user to 
each Zone ID yet-unallocated port (step S23). Accordingly, 
the status of the information processing system 1 becomes, as 
schematically depicted in FIG. 14, the status in which the 
dummy CPU 22A and the dummy HDD32A are connected 
thereto. Moreover, as a result of executing the process in step 
S24, the device table 41 becomes the table having the contents 
illustrated in FIG. 15. 
The CPU finishing the processes up to step S24 transmits 

the readout request for reading the ID from the associated 
dummy HDD, and stands by for receiving the response infor 
mation in response to the readout request (step S25). Then, 
the CPU, when the received response information is the 
device ID of the associated dummy HDD (step S26; YES), 
allocates the Zone ID for the user to the port of the expander 
12 to which the connection target HDD is connected (step 
S27). 
The Zone ID for the user has already been allocated in the 

process of step S13 to each of the ports existing on the com 
munication path between the associated dummy CPU and the 
associated dummy HDD. Then, the connection target HDD is 
connected to the expander 12 to which the dummy HDD is 
connected. Hence, upon completing the processes up to step 
S27, it follows that there occurs the status enabling the com 
munications between the CPU 20A as the connection target 
CPU and the HDD 30A as the connection target HDD. 
The status occurring through the processes up to step S27 

is, however, also the status enabling the communications 
between the associated dummy devices. Moreover, the com 
munications between the associated dummy devices are 
unnecessary any more. Hence the allocation of the Zone for 
the user to each associated dummy device port is canceled 
(step S28). As a result, the status of the information process 
ing system 1 becomes the status Schematically illustrated in 
FIG.16, i.e., the status enabling the communications between 
the CPU 22A and the HDD32B and between the CPU 22A 
and the HDD32A but disabling the communications between 
the dummy CPU 22A and the dummy HDD32A. 
The CPU finishing the process in step S28 (FIG. 7) updates 

the Zone information on the respective ports with the settings 
being changed in the processes of steps S27, S28 in the device 
table 41 (step S29). Accordingly, it follows that the device 
table 41 is changed into the table 41 having the contents 
illustrated in FIG. 17, i.e., the table 41 representing the status 
in FIG. 16. 
As described above in detail, the information processing 

system 1 is the system in which the expander 10 basically 
establishes the connection between the devices (the CPU 20, 
the HDD 30) which the user is enabled to use. 
The expander 12, to which the dummy devices (the dummy 

CPU 22, the dummy HDD32) associated with the respective 
devices are connected on the basis of the configuration data 
(the information in the device table 41), is, however, provided 
between each device and the expander 10. Then, each dummy 
HDD 32 has a function of transmitting, when receiving the 
predetermined ID request, its own device ID to the sender 
device of this ID request. Further, each dummy CPU 22 has a 
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function of sending, when trying to acquire the ID of the 
dummy HDD 32 specified by the connection management 
server 40 by transmitting the ID request, the ID if this ID can 
be acquired but the ID acquisition failure notification whereas 
if the ID cannot be acquired back to the connection manage 
ment server 40. 

Further, the connection management server 40 has a func 
tion of establishing, based on the configuration data, the con 
nection between the associated dummy devices, and estab 
lishing the connection between the connection target devices 
after confirming that the associated dummy CPU can acquire 
the device ID of the associated dummy HDD. 

Moreover, occurrence of a phenomenon “the associated 
dummy CPU can acquire the device ID of the associated 
dummy HDD, and nevertheless the connection between the 
connection target devices is not established by the process in 
step S17 or S27 is confined to a case where a rather special 
error exists in the configuration data (and/or the way of estab 
lishing the connection between the devices). 

Accordingly, the information processing system 1 can be 
said to be the system enabling the connection target HDD 30 
to be connected Substantially Surely to the connection target 
CPU 20. 
<Second Embodiment> 
FIG. 18 illustrates a configuration of an information pro 

cessing system 2 according to a second embodiment. The 
configuration and the operations of the information process 
ing system 2 according to the second embodiment will here 
inafter be described by putting a focus on differences from 
those of the information processing system 1 according to the 
first embodiment discussed above. 
As depicted in FIG. 18, the information processing system 

2 includes N number (N=3 in FIG. 18) of CPUs 20 (20A-20C) 
and N number of dummy CPUs 24 (24A-24C). The informa 
tion processing system 2 further includes M number (M-3 in 
FIG. 18) of HDDs 30 (30A-30C), M number of relay units 14 
(14A-14C), the expander 10, N number of expanders 12 
(12A-12C) and a connection management server 50 as well. 
The expander 10, the expander 12, the CPU 20 and the 

HDD 30 in the information processing system 2 are respec 
tively the same as the expander 10, the expander 12, the CPU 
20 and the HDD 30 in the information processing system 1. 
The relay unit 14X (X=A-C) is a unit basically for con 

necting the HDD 30X to the expander 10 (the unit for relaying 
the communications between the HDD 30X and the expander 
10). The device ID of the HDD 30X connected to the unit 14X 
itself is previously set in the relay unit 14X. Then, the relay 
unit 14X, when receiving a predetermined ID request from 
the side of the expander 10, transmits the device ID set in the 
self-unit to the sender device of the ID request without relay 
ing the ID request to the HDD 30X. 

Each dummy CPU 24 is a device equipped with a commu 
nication interface for performing the communications with 
the connection management server 50 and having an ID read 
out function. Herein, the ID readout function is a function of 
acquiring, when receiving a readout request for reading the 
device ID out of a certain relay unit 14 from the connection 
management server 50, the device ID from the relay unit 14 
by transmitting the ID request and sending the device ID back 
to the connection management server 50. Note that the ID 
readout function held by each dummy CPU24 is a function of 
sending, if failing to read out the ID (if unable to obtain the 
response to the ID request within a predetermined period of 
time), the ID acquisition failure notification indicating this 
purport back to the connection management server 50. 
The connection management server 50 is, similarly to the 

connection management server 40, an apparatus configured 
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so that the HDD of the computer equipped with the display, 
the keyboard, etc. is stored with the OS, a second validation 
connecting program, second configuration data, etc. 
The second configuration data stored on the HDD of the 

connection management server 50 is data (the details will be 
described later on) representing the number and the types of 
the devices (the CPUs 20, the HDDs 30, the expanders 12, 
etc.) and the connecting relations between the devices within 
the information processing system 2. 
The second validation connecting program is a program for 

getting the computer installed with the program itself to oper 
ate as the connection management server 50. The CPU of the 
connection management server 50, which executes this sec 
ond validation connecting program, operates as follows. 
The CPU starting the execution of the second validation 

connecting program, at first, reads the second configuration 
data out of the HDD and prepares a device table 51 having 
contents corresponding to the readout configuration data on 
the memory. 

FIG. 19 illustrates one example of the device table 51 
prepared on the memory by the CPU immediately after start 
ing the execution of the second validation connecting pro 
gram. 
As illustrated in FIG. 19, the device table 51 is a table 

having the same structure as the device table 41 has (see FIG. 
4 etc.). 
The second configuration data on the HDD is the data 

representing the contents in the fields other than the Zone 
information field in this device table 51. To be more specific, 
the second configuration data is the data that includes, for 
each port in the information processing system 2, the port ID 
of the port; the expander ID of the expander 10 or 12 provided 
with the port; and the device IDs of the devices connected to 
the port directly or via the relay units 14. 
The CPU prepares the device table 51 by storing each 

information set in the second configuration data such as this 
together with the Zone information “NULL on the memory. 

Further, the CPU also prepares a user table 52 having the 
same structure and the same contents as those of the user table 
42 (FIG. 5) on the memory. 
Upon completing the preparations of the device table 51 

and the user table 52 having the contents as described above, 
the CPU comes to a status of monitoring (standing by for) the 
input of the connecting instruction by the operator. 
The connecting instruction, of which the input is monitored 

by the CPU in the connection management server 50, is the 
same as the connecting instruction, of which the input is 
monitored by the CPU in the connection management server 
40. 

Then, the CPU, when the connecting instruction related to 
the new user is inputted, starts the validation connecting 
process for the new user in a procedure illustrated in FIG. 20. 
Note that in the following explanation, the connection target 
devices (devices are CPU and HDD) are the devices specified 
by the operator to enable a certain new user to use these 
devices, and the focused user is defined as the new user 
determined to use the connection target devices. Further, the 
associated dummy CPU represents the dummy CPU 24 con 
nected to the same expander 12 to which the connection target 
CPU is connected. 
As illustrated in FIG. 10, the CPU starting this validation 

connecting process for the new user, at first, determines a 
unique Zone ID for the focused user, and adds a record con 
taining the determined Zone ID and the user ID of the focused 
user to the user table 52 (step S31). 

Subsequently, the CPU specifies each port located on the 
communication path between the associated dummy CPU 
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and the connection target HDD by referring to the device table 
51 (step S32). Thereafter, the CPU allocates the Zone ID for 
the user determined in the process of step S31 to each of the 
specified ports (step S33). That is, the CPU executes a process 
of changing settings of the expander 12 connected to the 
associated dummy CPU, the expander 12 connected to the 
associated dummy CPU and the expander 10 in this step S33. 

In subsequent step S34, the CPU changes the Zone infor 
mation on each port to which the Zone ID for the user is 
allocated in the device table into the Zone ID for the user. 
The CPU finishing the process in step S34 instructs the 

associated dummy CPU to acquire the device ID from the 
relay unit 14 for the connection target HDD and send back 
this device ID (step S35). 

Concretely, in this step S35, the CPU transmits the readout 
request for reading the ID from the relay unit 14 for the 
connection target HDD to the associated dummy CPU. 
As already described, each of the relay units 14X, when 

receiving the predetermined ID request from the side of the 
expander 10, transmits the device ID (the device ID of the 
HDD 30X) set in the self-unit to the sender device of the ID 
request without relaying the ID request to the side of the HDD 
30X. Furthermore, each dummy CPU 24 has the ID readout 
function of acquiring, when receiving the readout request for 
reading the device ID out of a certain relay unit 14 from the 
connection management server 50, the device ID from the 
relay unit 14 by transmitting the ID request and sending the 
device ID back to the connection management server 50. 
Moreover, the ID readout function held by each dummy CPU 
24 is the function of sending, if failing to read out the ID (if 
unable to obtain the response to the ID request within a 
predetermined period of time), the ID acquisition failure noti 
fication indicating this purport back to the connection man 
agement server 50. 

Accordingly, when the CPU transmits the readout request 
for reading the ID out of the relay unit 14 for the connection 
target HDD to a certain dummy CPU 24, the response infor 
mation (the device ID of a certain HDD 32 or the ID acqui 
sition failure notification) to the request is transmitted from 
the dummy CPU 24. 

The CPU finishing the transmission of the readout request 
stands by for receiving this response information. Then, the 
CPU finishes the process in step S35 when receiving the 
response information. 
The CPU finishing the process in step S35 determines 

whether the received response information is the device ID of 
the connection target HDD or not (step S36). If the received 
response information is not the device ID of the connection 
target HDD (step S36: NO), the CPU stops the validation 
connecting process for the new user. Then, the CPU executes 
an error message display process of displaying the message 
purporting that some error occurs on the display of the con 
nection management server 50. 

Whereas if the response information is the device ID of the 
connection target HDD (step S36; YES), the CPU allocates 
the Zone ID for the user to the port of the expander 12 to which 
the each connection target CPU is connected (step S37). 

Subsequently, the CPU cancels allocating the Zone for the 
user to the port of the expander 12, to which each associated 
dummy CPU is connected (step S38). 

Then, the CPU updates the Zone information in the device 
table 51 with respect to the ports with the settings being 
changed in the processes of steps S37 and S38 (step S39). 
Namely, in step S39, the CPU rewrites, into the Zone ID for 
the user, the Zone information on the port to which the con 
nection target CPU is connected. Moreover, instep S39, the 
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CPU rewrites, into “NULL, the Zone information on the port 
to which the associated dummy CPU is connected. 
The CPU finishing the process in step S39 terminates the 

validation connecting process for the new user and returns to 
the status of monitoring (standing by for) the input of the 
connecting instruction from the operator. 

Next, the contents of the validation connecting process for 
an existing user, which is executed by the CPU of the con 
nection management server 50, will be described by use of 
FIG. 21. Note that in the following discussion, the connection 
target HDD represents the HDD 30 specified by the operator 
to enable the existing user to use this HDD, and the focused 
user connotes the existing user determined to use the connec 
tion target HDD. Further, the connection target CPU indicates 
the CPU20 already used by the focused user, and the associ 
ated dummy CPU indicates the dummy CPU 24 connected to 
the same expander12 as the expanderto which the connection 
target CPU is connected. 
As illustrated in FIG. 21, the CPU starting the validation 

connecting process for the existing user reads, at first, the 
Zone ID (which will hereinafter be referred to as the Zone ID 
for the user) associated with the user ID of the focused user 
out of the user table 52 (step S41). 

Subsequently, the CPU specifies the respective Zone ID 
yet-unallocated ports, to which the Zone IDs are not yet allo 
cated, located on the communication path between the asso 
ciated dummy CPU and the connection target HDD by refer 
ring to the device table 51 (step S42). 

Thereafter, the CPU executes a process of setting (allocat 
ing) the Zone ID for the user to each Zone ID yet-unallocated 
port specified in the process of step S42 (step S43). Further, 
the CPU also executes a process of storing the Zone ID for the 
user as the Zone information on the specified Zone ID yet 
unallocated port in the device table 51 (step S44). 

In step S45, the CPU finishing the process in step S44 
executes the process having the same content as the process in 
step S35 has. Then, the CPU, if the received response infor 
mation is not the device ID of the connection target HDD 
(step S46; NO), stops the validation connecting process for 
the existing user, and carries out the error message display 
process having the same content as already described. 
Whereas if the received response information is the device 

ID of the connection target HDD (step S46; YES), the CPU 
cancels allocating the Zone ID for the user to the port of the 
expander 12 to which the associated dummy HDD is con 
nected (step S48). 

Thereafter, the CPU changes the Zone information on the 
port to which the associated dummy CPU is connected in the 
device table 51 into the information representing the status 
quo (step S49). Then, the CPU finishes the validation con 
necting process for the existing user and returns to the status 
of monitoring the input of the connecting instruction from the 
operator. 
As discussed above, the expander 12, to which the dummy 

CPU 24 associated with each CPU20 in the second configu 
ration data is connected, is provided between each of the 
CPUs 20 and the expander 10 in the information processing 
system 2. Moreover, the relay unit 14 capable of transmitting 
the device ID of each HDD 30 to the connection management 
server 50 via the dummy CPU 24, is provided between each of 
the HDDs 30 and the expander 10 in the information process 
ing System 2. 

Then, the connection management server 50 has the func 
tion of establishing the connection between the associated 
dummy CPU and the connection target HDD 30 and, after 
confirming that the associated dummy CPU can acquire the 
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device ID of the connection target HDD 30 from the relay unit 
14, establishes the connection between the connection target 
devices. 

Moreover, occurrence of a phenomenon “the associated 
dummy CPU can acquire the device ID of the connection 
target HDD 30 from the relay unit 14, and nevertheless the 
connection between the connection target devices is not 
established by the process in step S37 or S47 is confined to 
a case where a rather special error exists in the second con 
figuration data (and/or the way of establishing the connection 
between the devices). 

Accordingly, the information processing system 2 can be 
also said to be the system enabling the connection target HDD 
30 to be connected to the connection target CPU20 substan 
tially surely without exploiting the connection target CPU20. 

MODIFIED EXAMPLE 

The information processing systems 1 and 2 according to 
the first and second embodiments discussed above can be 
modified in a variety of forms. For example, the respective 
relay units 14 can be also removed (each of the HDDs 30 is 
connected directly to the expander 10) from the information 
processing system 2 according to the second embodiment. In 
the information processing system 2 from which each relay 
unit 14 is removed, it follows that there is a case where the 
HDD 30 used by the user might be utilized, though only for 
reading out the device ID. On the other hand, according to the 
information processing system 2 including the relay units 14 
and the information processing system 1 including the 
dummy HDDs 32, it is feasible to determine whether or not 
the valid connection can be established without exploiting the 
HDD 30 used by the user at all. It is therefore preferable to 
adopt the configurations of the embodiments discussed 
above. 
The information processing systems 1 and 2 according to 

the first and second embodiments can be modified into sys 
tems in which the checking processes using the dummy CPUs 
22 and 24 can be performed absolutely irrespective of the 
connections of the two connection target devices (the systems 
in which the checking processes using the dummy CPUs 22 
and 24 can be performed when making an extension of, e.g., 
the HDDs 30). 

The expanders 10 and 12 within the information process 
ing systems 1 and 2 can be changed into expanders 10' as 
schematically illustrated in FIG. 21, i.e., the expanders 10' for 
establishing the connections between the ports on the basis of 
the Zone IDs and accessibility matrices 15. 

Further, as a matter of course, the expanders 10 and 12 
within the information processing systems 1 and 2 may be 
changed into Switches excluding the SAS expanders, and the 
information processing systems 1 and 2 may be modified into 
systems in which the connections between the CPUs 20 and 
storage devices (e.g., SSDs (Solid State Drives) other than the 
HDDs 30 are established and systems in which the connec 
tions among the CPUs 20, the HDDs 30 and the storage 
devices other than the HDDs 30 are established. 

All examples and conditional language provided herein are 
intended for the pedagogical purposes of aiding the reader in 
understanding the invention and the concepts contributed by 
the inventor to further the art, and are not to be construed as 
limitations to Such specifically recited examples and condi 
tions, nor does the organization of Such examples in the 
specification relate to a showing of the Superiority and infe 
riority of the invention. Although one or more embodiments) 
of the present invention have been described in detail, it 
should be understood that the various changes, Substitutions, 
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and alterations could be made hereto without departing from 
the spirit and scope of the invention. 
What is claimed is: 
1. An information processing system comprising: 
first through N-th (Na2) central processing units (CPUs); 
first through N-th dummy CPUs associated respectively 

with the first through N-th CPUs; 
first through M-th (M-2) storage devices; 
first through M-th dummy storage devices associated 

respectively with the first through M-th storage devices; 
a main switch including at least (N+M) number of ports: 
first through N-th dedicated CPU switches associated 

respectively with the first through N-th CPUs, each of 
the first through N-th dedicated CPU switches having a 
port group including at least three ports; and 

first through M-th dedicated storage device switches asso 
ciated respectively with the first through M-th storage 
devices, each of the first through M-th dedicated storage 
device Switches having a port group including at least 
three ports, 

wherein the port group of each dedicated CPU switch 
among the first through N-th dedicated CPU switches is 
connected to a CPU among the first through N-th CPUs 
which is associated with the each dedicated storage 
switch, to a dummy CPU among the first through N-th 
dummy CPUs which is associated with the CPU, and to 
one port of the main Switch, 

the port group of each dedicated Storage device Switch 
among the first through M-th dedicated storage device 
Switches is connected to a storage device among the first 
through M-th storage devices which is associated with 
the each dedicated storage device switch, to a dummy 
storage device among the first through M-th dummy 
storage devices associated with the storage device, and 
to one port of the main Switch, 

each of the first through M-th dummy devices is a device 
that sends, when receiving an identifying information 
request, its own identifying information back to a sender 
of the identifying information request, and 

each of the first through N-th dummy CPUs is a device that 
tries to, when receiving an instruction of acquiring iden 
tifying information from a dummy Storage device 
among the first through M-th storage devices, acquire 
the identifying information of the dummy Storage device 
by transmitting the identifying information request, and 
sends the identifying information as response informa 
tion back to a sender device of the acquiring instruction. 

2. The information processing system according to claim 1, 
further comprising a connection management apparatus to 
control connection relations between the ports of the first 
through N-th dedicated CPU switches and the first through 
M-th dedicated storage device switches, 

wherein the connection management apparatus, when 
instructed to establish the connection between a J-th 
(NJ-1) CPU and a K-th (MacKa1) storage device, 
transmits an instruction of acquiring identifying infor 
mation from the K-th dummy storage device to the J-th 
dummy CPU after controlling one or more switches 
among the main switch, the J-th dedicated CPU switch 
and the K-th dedicated storage device so that the J-th 
dummy CPU is connected to the K-th dummy storage 
device, and controls the J-th dedicated CPU switch and/ 
or the K-th dedicated storage device so that the J-th CPU 
is connected to the K-th storage device if the response 
information given from the J-th dummy CPU in 
response to the acquiring instruction is the identifying 
information of the K-th dummy storage device. 
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3. The information processing system according to claim 1, 
wherein each of the first through N-th dummy CPUs, when 
receiving the instruction of acquiring the identifying infor 
mation from a certain dummy storage device, tries to the 
identifying information of the dummy storage device by 
transmitting the identifying information request, and sends, if 
the identifying information is acquired, the identifying infor 
mation as response information back to the sender device of 
the acquiring instruction but sends, whereas if the identifying 
information is not be acquired, information indicating this 
purport as response information back to the sender device. 

4. The information processing system according to claim 2, 
wherein the connection management apparatus, if the 
response information given from the J-th dummy CPU in 
response to the acquiring instruction is not the identifying 
information of the K-th dummy storage device, displays a 
message indicating this purport on a display. 

5. An information processing system comprising: 
first through N-th (N2) CPUs; 
first through N-th dummy CPUs associated respectively 

with the first through N-th CPUs; 
first through M-th (M-2) storage devices; 
a main switch including at least (N+M) number of ports: 
and 

first through N-th dedicated CPU switches associated 
respectively with the first through N-th CPUs, each of 
the first through N-th dedicated CPU switches having a 
port group including at least three ports, 
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wherein the port group of each dedicated CPU switch 
among the first through N-th dedicated CPU switches is 
connected to a CPU among the first through N-th CPUs 
which is associated with the each dedicated storage 
switch, to a dummy CPU among the first through N-th 
dummy CPUs which is associated with the CPU, and to 
one port of the main switch, 

the first through M-th storage devices are connected to 
ports, different from each other, of the main switch, to 
which the dedicated CPU switches are not connected, 
and 

each of the first through N-th dummy CPUs is a device that, 
when receiving an instruction acquiring identifying 
information from a certain storage device among first 
through M-th storage devices, tries to acquire the iden 
tifying information of the storage device, and sends the 
identifying information as response information back to 
a sender device of the acquiring instruction if the iden 
tifying information can be acquired. 

6. The information processing system according to claim 5, 
wherein a relay unit, which relays data between the each of 
the first through M-th storage device and the main switch and 
sends, when receiving an identifying information output 
instruction from a dummy CPU among the first through N-th 
dummy CPUs, storage device identifying information set 
therein back to the dummy CPU, is provided between each of 
the first through M-th storage device and the main switch. 
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